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DISPLAY APPARATUS AND
NON-TRANSITORY STORAGE MEDIUM
STORING PROGRAM

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese
Patent Application No. 2011-282980, which was filed on
Dec. 26, 2011, the disclosure of which is herein incorporated
by reference in its entirety.

BACKGROUND

1. Field of the Invention

The present invention relates to a display apparatus and a
non-transitory storage medium storing a program for the dis-
play apparatus.

2. Description of the Related Art

There is known a display apparatus in which a screen
displays a cylindrical or polyhedral rotational body with a
plurality of icons arranged on its outer surface. The rotational
body, when operated by a user, rotates in an up and down
direction or a right and left direction to switch icons to be
displayed.

SUMMARY

To rotate the rotational body in this display apparatus,
however, the user needs to move a touch object (such as a
finger) on the screen in a direction in which the user wants to
rotate the rotational body. Thus, the more the number of icons
arranged on the rotational body, the more operations the user
has to perform before a desired icon is displayed, resulting in
complicated operations.

In order to solve this problem, it is possible to consider a
technique in which a predetermined key operation is designed
to cause the rotation of the rotational body to switch a cur-
rently displayed icon to an icon that is defined as a reference
in advance (hereinafter may be referred to as “reference
icon”). The rotational direction of the rotational body, how-
ever, includes two directions opposite to each other, e.g., one
direction and a direction reverse to the one direction. Thus, if
the above-described technique is employed, a distance from
the currently displayed icon to the reference icon may be long
in some rotational direction, and accordingly a length of time
from the predetermined key operation to the display of the
reference icon is made longer unfortunately. It is noted that
such a problem also arises in various displays other than the
display of the icons. For example, such a problem arises in a
display apparatus configured to display one of a plurality of
screens each containing at least one icon by switching these
screens in a predetermined display order.

This invention has been developed to provide a display
apparatus and a non-transitory storage medium storing a pro-
gram, capable of enhancing convenience to a user where a
plurality of images such as icons and screens are displayed by
being switched in a display order.

The present invention provides a display apparatus, com-
prising: a display; a storage configured to store order infor-
mation representative of a display order of a plurality of
images to be displayed on the display; a processor; and a
memory configured to store instructions that are executed by
the processor to cause the display apparatus to function as: an
image display unit configured to display at least one image of
the plurality of images on the display; a display switching unit
configured, when the at least one image of the plurality of
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images is being displayed on the display by the image display
unit, to switch the image to be displayed on the display in one
of an ascending order and a descending order based on the
order information stored in the storage, wherein the ascend-
ing order is an order from a first image toward a last image in
the display order and is an order in which an image to be
displayed following the last image in the display order is the
first image in the display order, and wherein the descending
order is an order from the last image toward the first image in
the display order and is an order in which an image to be
displayed following the first image in the display order is the
last image in the display order; a command receiving unit
configured, when the at least one image of the plurality of
images is being displayed on the display by the image display
unit, to receive a predefined-image display command which
causes a predefined one of the plurality of images to be
displayed on the display as a predefined image; an image-
number obtaining unit configured, when the predefined-im-
age display command is received by the command receiving
unit, to obtain at least one of: the number of images present
within a range from the image being displayed on the display
to the predefined image in the ascending order; and the num-
ber of images present within a range from the image being
displayed on the display to the predefined image in the
descending order; and a switching-order determining unit
configured, based on the at least one of the numbers of images
obtained by the image-number obtaining unit, to determine
one order of the ascending order and the descending order as
a switching order of the images based on the predefined-
image display command, a fewer number of images being
present in the range in the one order than in the other order of
the ascending order and the descending order, wherein the
display switching unit is configured, when the predefined-
image display command is received by the command receiv-
ing unit, to display the predefined image on the display by
switching the image to be displayed on the display in the
switching order determined by the switching-order determin-
ing unit.

The present invention also provides a non-transitory stor-
age medium storing a program executed by a computer of a
display apparatus comprising a display and a storage config-
ured to store order information representative of a display
order of a plurality of images to be displayed on the display,
the program designed to have the computer function as: an
image display unit configured to display at least one image of
the plurality of images on the display; a display switching unit
configured, when the at least one image of the plurality of
images is being displayed on the display by the image display
unit, to switch the image to be displayed on the display in one
of an ascending order and a descending order based on the
order information stored in the storage, wherein the ascend-
ing order is an order from a first image toward a last image in
the display order and is an order in which an image to be
displayed following the last image in the display order is the
first image in the display order, and wherein the descending
order is an order from the last image toward the first image in
the display order and is an order in which an image to be
displayed following the first image in the display order is the
last image in the display order; a command receiving unit
configured, when the at least one image of the plurality of
images is being displayed on the display by the image display
unit, to receive a predefined-image display command which
causes a predefined one of the plurality of images to be
displayed on the display as a predefined image; an image-
number obtaining unit configured, when the predefined-im-
age display command is received by the command receiving
unit, to obtain at least one of: the number of images present
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within a range from the image being displayed on the display
to the predefined image in the ascending order; and the num-
ber of images present within a range from the image being
displayed on the display to the predefined image in the
descending order; and a switching-order determining unit
configured, based on the at least one of the numbers of images
obtained by the image-number obtaining unit, to determine
one order of the ascending order and the descending order as
a switching order of the images based on the predefined-
image display command, a fewer number of images being
present in the range in the one order than in the other order of
the ascending order and the descending order, wherein the
display switching unit is configured, when the predefined-
image display command is received by the command receiv-
ing unit, to display the predefined image on the display by
switching the image to be displayed on the display in the
switching order determined by the switching-order determin-
ing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features, advantages, and technical and indus-
trial significance of the present invention will be better under-
stood by reading the following detailed description of the
embodiment of the invention, when considered in connection
with the accompanying drawings, in which:

FIG.1is a block diagram showing an electric configuration
of'an MFP according to one embodiment of the present inven-
tion;

FIG. 2 is a view schematically showing a screen informa-
tion table;

FIG. 3 is a schematic view showing one example of a
cyclically-arranged screen set;

FIG. 4 is a schematic view for explaining calculation of a
moving distance from a currently displayed screen to a pre-
defined screen;

FIGS. 5A-5D are schematic views for explaining scrolling
from the currently displayed screen to the predefined screen;

FIG. 6 is a flow chart showing a cyclically-arranged-
screen-set display processing;

FIG. 7 is a flow chart showing a transition-direction deter-
mination processing; and

FIGS. 8A and 8B are views for explaining a modification.

DETAILED DESCRIPTION OF TIE
EMBODIMENT

Hereinafter, there will be described one embodiment of the
present invention by reference to the drawings. FIG. 1 is a
block diagram showing an electric configuration of a multi-
function peripheral (MFP) 1 as one example of a display
apparatus. The MFP 1 has various functions such as a copying
function, a facsimile function, a scanning function, a printing
function, and a “media printing” function.

The MFP 1 according to the present embodiment is con-
figured such that a screen being displayed (a currently dis-
played screen) can be switched to a predefined screen which
is defined as a reference in advance, with a single operation in
a state in which an LCD 16 displays a cyclically-arranged
screen set 50 (see FIG. 3) constituted by a plurality of screens
which are switchable cyclically in a predetermined display
order. In particular, in a case where the screen is switched to
the predefined screen with the single operation, the MFP 1
according to the present embodiment determines a switching
order of the screens with the least number of screens to be
switched in a process before the predefined screen is dis-
played, allowing a user to easily recognize the screens being

25

30

40

45

55

4

switched. It is noted that the wording “switchable cyclically
in a predetermined display order” means that, when screens
are switched or scrolled in a direction directed from the first
screen to the last screen of the display order, the last screen
can be switched to the first screen as a next screen and that,
when the screens are switched or scrolled in a direction
directed from the last screen to the first screen of the display
order, the first screen can be switched to the last screen as a
next screen.

The MFP 1 includes a CPU 10, a flash memory 11, a RAM
12, the LCD 16, a touch panel 17, a scanner 18, a printer 19,
an NCU 20, a modem 21, a USB interface (USB I/F) 22, and
a memory-card interface (memory-card I/F) 23. The CPU 10,
the flash memory 11, and the RAM 12 are connected to one
another by a bus line 27. Also, the LCD 16, the touch panel 17,
the scanner 18, the printer 19, the NCU 20, the modem 21, the
USB I/F 22, the memory-card I/F 23, and the bus line 27 are
connected to one another by an input and output port 28.

The CPU 10 controls the components connected to the
input and output port 28 and the various functions of the MFP
1 according to fixed values and programs stored in the flash
memory 11, data stored in the RAM 12, or various signals
which are transmitted and received via the NCU 20.

The flash memory 11 is a non-transitory memory that
stores, for example, a control program 11a for controlling
operations of the MFP 1. It is noted that processings, which
will be described below, shown in FIGS. 6 and 7 are executed
by the CPU 10 according to the control program 11a.

The flash memory 11 includes a screen information table
115, a transition direction memory 11¢, and a display image
memory 11d. The screen information table 115 is a table that
stores a plurality of set values which are respectively assigned
to five screens of the cyclically-arranged screen set 50 (see
FIG. 3). The screen information table 115 will be explained
later in detail with reference to FIG. 2. The transition direc-
tion memory 11c¢ is an area for storing a direction of a screen
transition when a transition of a display screen is made during
the display of the cyclically-arranged screen set 50 by a flick
operation or an operation on one of next-screen transition
buttons 73, 74 (see FIG. 3). The display image memory 11d is
an area that stores images (e.g., background images, parts
images such as icons) required for the display of screens
50a-50e (see F1G. 3) of the cyclically-arranged screen set 50.
To display the cyclically-arranged screen set 50 (the screens
50a-50¢) on the LCD 16, the CPU 10 reads images required
for the screen to be displayed, from the display image
memory 11d and creates display data for the screen inan LCD
buffer 124 to display the screen on the LCD 16.

The RAM 12 is a rewritable transitory memory which has
a temporary area for temporarily storing various data when
the CPU 10 executes the control program 11a. This temporary
area is provided with the LCD buffer 12a for temporarily
storing the display data required for the screen to be displayed
on the LCD 16.

The LCD 16 is a liquid crystal display. The touch panel 17
is provided on a display screen of the LCD 16. When the user
touches the display screen of the LCD 16, the touch panel 17
detects a location and a type of the touch and inputs them into
the MFP 1. The scanner 18 reads a document and converts it
to image data. The printer 19 prints an image on a recording
sheet based on image data. The NCU 20 controls a telephone
line. The modem 21 modulates a transmission signal when a
facsimile is transmitted, and demodulates a received modu-
lated signal when a facsimile is received. The USB I/F 22 is a
device that allows an external device, e.g., a PC, to establish
a communicable connection with the MFP 1 via a USE cable.
This USE I/F 22 is constituted by a well-known device. The
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memory-card I/F 23 is an interface in which a non-transitory
storage medium, not shown, in the form of a memory card is
installed. The memory-card I/F 23 controls writing and read-
ing of data to and from the memory card.

As shown in FIG. 2, the screen information table 115
includes storage areas 1151-1154, each of which can store a
set value or values for the five screens constituting the cycli-
cally-arranged screen set 50 (see FIG. 3).

The storage area 1151 stores screen numbers which are
assigned to the respective five screens 50a-50¢ (see FIG. 3) of
the cyclically-arranged screen set 50. It is noted that the
screen numbers 1-5 stored in the storage area 1151 corre-
spond to the respective screens 50a-50e. The storage area
1152 stores names of the screens corresponding to the respec-
tive screen numbers 1-5.

The storage area 1153 stores predefined screen flags for the
screens corresponding to the respective screen numbers 1-5.
Each of the predefined screen flags is a flag which indicates
whether a corresponding one of the screens is the predefined
screen Specifically, if the predefined screen flag is “1”, the
screen corresponding to this flag is the predefined screen. On
the other hand, if the predefined screen flag is “0”, the screen
corresponding to this flag is not the predefined screen. In the
present embodiment, the user can perform a predetermined
operation to set one screen as the predefined screen among the
five screens of the cyclically-arranged screen set 50. Thus,
among the predefined screen flags stored in the storage area
1153, only one flag is set to “1” while the other flags are set to
“0”. In the example shown in FIG. 2, the predefined screen
flag for the screen corresponding to the screen number 1 is
“17, and consequently the screen 50a (see FI1G. 3) that is the
screen corresponding to the screen number 1 is set as the
predefined screen. It is noted that when the predefined screen
is changed with the predetermined operation, settings of the
predefined screen flags stored in the storage area 1153 are
changed accordingly.

The five screens include screens that contain a plurality of
shortcut buttons, on each of which the user can register a
function (hereinafter these screens may be referred to as
“function screens”). The storage area 1154 stores values (in-
formation) each of which indicates a registration status of a
function on a corresponding one of the shortcut buttons for
each function screen. In the present embodiment, three
screens corresponding to the respective screen numbers 3-5,
namely, the screens 50c-50e(see FIG. 3) are the function
screens. Accordingly, for the screens 50c-50e corresponding
to the respective screen numbers 3-5, the storage area 1154
stores the values (information) each indicating the registra-
tion status of the function on the corresponding shortcut but-
ton. On the other hand, no shortcut buttons are contained in
each of the screens corresponding to the respective screen
numbers 1, 2, and the storage area 1154 stores no values
(information) for them.

Six areas 11b4a-1154fstore the values each indicating the
registration status of the function on the corresponding one of
the six shortcut buttons 1-6 contained in each of the function
screens. Specifically, when a function is registered on a cer-
tain shortcut button, functional information corresponding to
the registered function is stored in a corresponding one of the
areas 1154a-11b4f. When the user operates the shortcut but-
ton on which the function has been registered, the registered
function is implemented based on the functional information
stored in one of the areas 11b4a-11b4f which corresponds to
the operated shortcut button. On the other hand, “0” is stored
for the shortcut button on which no function is registered.

Inthe example shown in FIG. 2, functions corresponding to
“B&W” and “NORMAL?” are respectively registered on two
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6

shortcut buttons 1, 2 contained in the screen corresponding to
the screen number 3. For example, “B&W” stored in the area
11b4a for the screen number 3 is a value which corresponds
to a setting customized by the user for black copy. A set value
stored in a predefined area in the flash memory 11 is assigned
to this value. Thus, when the user operates the shortcut button
corresponding to “B&W” which is displayed on the screen
50c¢ (see FIG. 3), the black copy is carried out with the set
value corresponding to “B&W” stored in the area 11544 for
the screen number 3. On the other hand, no function is regis-
tered on the other shortcut buttons 4-6 contained in the screen
corresponding to the screen number 3. Also, no function is
registered on the shortcut buttons contained in the screens
corresponding to the screen numbers 4, 5.

As shown in FIG. 3, the cyclically-arranged screen set 50 is
constituted by the five screens 50a-50e cyclically arranged in
order. That is, the screen displayed on the LCD 16 can be
switched in the following order: the screen 50a, the screen
505, the screen 50¢, the screen 504, the screen 50e, the screen
50a, the screen 505, and so on, and can also be switched in the
following reverse order: the screen 50e, the screen 504, the
screen 50c, the screen 505, the screen 50a, the screen 50e, the
screen 50d, and so on. In the present embodiment, the display
of the cyclically-arranged screen set 50 is started with the
display of the screen 50a as the predefined screen when the
MEFP 1 is turned on or when the implementation of the func-
tion such as the copying function is finished.

Each of the screens 50a-50¢ includes: a display region 61
on which images used for the screens 50a-50e¢ in common are
displayed; and a display region 62 on which different images
for each of the screens 50a-50¢ are displayed. On the display
region 61, there are displayed a plurality of function buttons
each for starting implementation of a corresponding function
such as the facsimile function. On the display region 62, there
are displayed various images including: an image 71 which is
different for each ofthe screens 50a-50¢; an image 72 which
indicates a location of the currently displayed screen in the
cyclically-arranged screen set 50; and the next-screen transi-
tion buttons 73, 74 each of which causes a screen transition
from the currently displayed screen to a next screen.

The image 71 displayed on the screen 50a represents a date
and time. The image 71 displayed on the screen 505 contains
function buttons each for causing implementation of a corre-
sponding one of advanced printing functions. In an example
shown in FIG. 3, the image 71 displayed on the screen 505
contains three function buttons specific to the screen 5056. The
image 71 displayed on the screens 50¢-50¢ each as the func-
tion screen contains the shortcut buttons. In the example
shown in FIG. 3, the image 71 displayed on each of the
screens 50¢-50e contains the six shortcut buttons. Each short-
cut button with the registered function is displayed in a man-
ner corresponding to the registered function. In the example
shown in FIG. 3, among the shortcut buttons displayed on the
screen 50c¢, the two buttons with texts “B&W” and “NOR-
MAL?” are the shortcut buttons with the registered functions.
It is noted that the buttons with the texts “B&W” and “NOR-
MAL” are buttons for which the values assigned to their
respective functions are stored respectively in the area 11b4a
and the area 11545 for the screen number 3 in the screen
information table 115. On the other hand, each shortcut but-
ton on which no function has been registered has the same
external appearance, for example, each shortcut button is a
button with a cross being displayed thereon.

The image 72 is constituted by five circles respectively
corresponding to the screens of the cyclically-arranged
screen set 50. One of the circles which corresponds to the
screen number of the currently displayed screen is displayed
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in a different manner from the others (for example, the circle
is painted out) to indicate the location of the currently dis-
played screen in the cyclically-arranged screen set 50. The
next-screen transition button 73 is a button which causes a
transition of the screen displayed on the LCD 16 in the fol-
lowing order (noted that the number in parentheses represents
the screen number): the screen 50a (1), the screen 505 (2), the
screen 50¢ (3), the screen 504 (4), the screen 50e (5), the
screen 50a (1), and so on. It is noted that the order of the
screens switched by the next-screen transition button 73 may
be hereinafter referred to as “ascending order”. This ascend-
ing order is an order from a small screen number toward a
large screen number. On the other hand, the next-screen tran-
sition button, 74 is a button which causes a transition of the
screen displayed on the LCD 16 in the following order (noted
that the number in parentheses represents the screen number):
the screen 50e (5), the screen 504 (4), the screen 50¢ (3), the
screen 5056 (2), the screen 50a (1), the screen 50e (5), and so
on. It is noted that the order of the screens (the screen num-
bers) switched by the next-screen transition button 74 may be
hereinafter referred to as “descending order”. This descend-
ing order is an order from a large screen number toward a
small screen number.

A predefined-screen transition button 81 is displayed on
each of the screens 505-50¢. The predefined-screen transition
button 81 is a button which causes a switch from the currently
displayed screen to the predefined screen. Providing this pre-
defined-screen transition button 81 allows the user to com-
mand the LCD 16 to display the predefined screen with a
single operation without a need to repeat the flick operation or
the operation on the next-screen transition button 73 or 74
until the predefined screen is displayed. It is noted that the
predefined-screen transition button 81 is not displayed on the
screen set as the predefined screen, in the present embodi-
ment, the screen 50a.

When the user operates or touches the predefined-screen
transition button 81, the MFP 1 according to the present
embodiment scrolls the screens from the currently displayed
screen to the predefined screen. In the present embodiment,
when the user operates the predefined-screen transition but-
ton 81, the CPU 10 compares the number of screens to be
displayed by the scrolling from the currently displayed screen
to the predefined screen in the ascending order and the num-
ber of screens to be displayed by the scrolling from the cur-
rently displayed screen to the predefined screen in the
descending order and then determines one of the ascending
order and the descending order with the fewer number of
screens to be displayed (i.e., the fewer number of the transi-
tion screens) as the direction of the screen transition (i.e., the
order in which the screen number is changed). In other words,
the CPU 10 determines one of the ascending order and the
descending order which one causes fewer screen transitions,
as the direction of the screen transition. Therefore, it is pos-
sible to reduce the number of the screen transitions during the
scrolling (i.e., the number of screens which are viewed by the
user during the scrolling), thereby reducing an amount of
lowering of visual recognizability of the screens when the
predefined-screen transition button 81 is operated. This
allows the user to easily recognize the screen transitions
during the scrolling.

In addition, in the MFP 1 according to the present embodi-
ment, in a case where the CPU 10 calculates the number of
transition screens when the screens are scrolled from the
currently displayed screen in the ascending order and the
number of transition screens when the screens are scrolled
from the currently displayed screen in the descending order,
the CPU 10 makes the calculation by excluding the number of
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function screens in each of which no function has been reg-
istered on any of the shortcut buttons among the function
screens (the screens 50¢-50¢). It is noted that such a function
screen may be hereinafter referred to as “no-function regis-
tered screen”. There is not much need for the user to visually
recognize the no-function registered screens during the
scrolling from the currently displayed screen to the pre-
defined screen. In this MFP 1, the CPU 10 calculates the
number of transition screens by excluding the number of the
no-function registered screens and inhibits the display of the
no-function registered screens during the scrolling from the
currently displayed screen to the predefined screen. Thus, the
user views the less number of screens during the scrolling,
allowing the user to recognize the screen transitions during
the scrolling more easily.

FIG. 4 is a schematic view for explaining the calculation of
the number of transition screens from the currently displayed
screen to the predefined screen. Since the cyclically-arranged
screen set 50 is, as described above, constituted by the five
screens 50a-50e cyclically arranged in order, the screens 50a-
50¢ are arranged in the order of the screen numbers in FIG. 4
to represent continuity of the display screens when the cycli-
cally-arranged screen set 50 is scrolled in the order of the
arrangement. In the example shown in FIG. 4, the screen 50¢
is displayed on a display region of the LCD 16 (within a
bold-line box), and now suppose the user operates the pre-
defined-screen transition button 81 displayed on the screen
50c. It is noted that the hatched screens 50d, 50e are the
no-function registered screens.

Without the no-function registered screens being consid-
ered, the screens transited in the order of the arrangement of
the cyclically-arranged screen set 50 during the scrolling
from the screen 50c¢ as the currently displayed screen to the
screen 50q as the predefined screen include the screens 504,
50e and the screen 50qa as the predefined screen where the
order of the switch of the screen numbers is the ascending
order and include the screen 505 and the screen 50a where the
order of the switch of the screen numbers is the descending
order. That is, without the no-function registered screens
being considered, the number of the screens transited in the
order of the arrangement of the cyclically-arranged screen set
50 during the scrolling from the screen 50c¢ to the screen 50a
(hereinafter the number may be referred to as “number of all
the transition screens”) is three where the order is the ascend-
ing order and is two where the order is the descending order.

As described above, when determining the direction of the
screen transition, the CPU 10 makes the calculation by
excluding or subtracting the number of the no-function reg-
istered screens from the number of all the transition screens.
The number of the no-function registered screens may be
hereinafter referred to as “number of the excluded screens”.
In the example shown in FIG. 4, since the no-function regis-
tered screens are the screens 50d, 50e, the number of the
excluded screens is two where the order of the switch of the
screen numbers is the ascending order, and the number of the
excluded screens is zero where the order of the switch of the
screen numbers is the descending order. Thus, the number of
transition screens used for the determination of the direction
of the screen transition is 1 (=3-2) where the order of the
switch of the screen numbers is the ascending order, and the
number of transition screens is 2 (=2-0) where the order of
the switch of the screen numbers is the descending order. As
a result, the ascending order that causes the fewer number of
the screen transitions than the descending order is determined
as the direction of the screen transition.

There will be next explained the scrolling from the cur-
rently displayed screen to the predefined screen with refer-
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ence to FIGS. SA-5D. It is noted that FIGS. SA-5D show the
scrolling in a case where the predefined-screen transition
button 81 has been operated in the example shown in FIG. 4.

FIG.5A is a view showing the state in which the screen 50¢
is displayed on the display region of the LCD 16 (within a
bold-line box). As described above, when the predefined-
screen transition button 81 on the screen 50c is operated in the
example shown in FIG. 4, the ascending order is determined
as the direction of the screen transition. That is, the screens to
be displayed on the LCD 16 are scrolled in a direction in
which the screen numbers are changed in the order of 1, 2, 3,
4,5, 1, and so on. Thus, when the predefined-screen transition
button 81 on the screen 50c¢ is operated with the screen 50e
being displayed on the LCD 16, the screen 50c starts to be
scrolled leftward as viewed from the front of the display
region of the LCD 16. When the scrolling is started, a screen
to be displayed following the screen 50c¢ in the order of the
arrangement of the cyclically-arranged screen set 50 starts to
be displayed continuously to the screen 50¢ from the right
side as viewed from the front of the display region ofthe LCD
16.

FIGS. 5B-5D show a process of the scrolling from the
screen 50c to the predefined screen 50q after the predefined-
screen transition button 81 on the screen 50c¢ is operated. The
screens 50d, 50e corresponding to the respective screen num-
bers 4, 5 are the no-function registered screens. In the present
embodiment, the no-function registered screens, i.e., the
screens 50d, 50e are excluded from the screens to be dis-
played during the scrolling from the currently displayed
screen to the predefined screen. Thus, the screen following
the screen 50c¢ in the order of the arrangement of the cycli-
cally-arranged screen set 50 is the predefined screen 50a
corresponding to the screen number 1. When the scrolling is
started in response to the operation on the predefined-screen
transition button 81 on the screen 50¢, as shown in FIG. 5B,
the screen 50c is gradually scrolled leftward and disappears
from the display region of the LCD 16. Meanwhile, the screen
50a as the next screen in the ascending order gradually
appears from the opposite side, i.e., the right side. It is noted
that, among the two screens displayed on the LCD 16, a
screen which disappears by the scrolling may be hereinafter
referred to as “disappearing screen”. After the start of the
scrolling, as shown in FIG. 5C, a ratio of the screen 50c¢ as the
disappearing screen to the display region decreases with a
lapse of time, and accordingly a ratio of the screen 50d as the
next screen to the display region increases. Finally, as shown
in FIG. 5D, an entirety of the screen 50a as the predefined
screen is displayed.

There will be next explained, with reference to FIG. 6, a
cyclically-arranged-screen-set display processing executed
by the CPU 10 of the MFP 1 according to the control program
11a. The cyclically-arranged-screen-set display processing is
aprocessing for displaying the cyclically-arranged screen set
50 (i.e., the screens 50a-50¢) on the LCD 16. The cyclically-
arranged-screen-set display processing is started when the
MEFP 1 is turned on, or when a command for displaying the
cyclically-arranged screen set 50 is inputted in a state in
which a screen that is not included in the cyclically-arranged
screen set 50 is displayed, or when the implementation of the
function such as the copying function is finished. It is noted
that the screen 50q is set as the predefined screen.

Initially at S601, the CPU 10 displays the predefined screen
50a of the cyclically-arranged screen set 50 on the LCD 16.
When the screen being displayed on the LCD 16 is a screen
that is different from the predefined screen 50a (any of the
screens 505-50¢) (S602: No), the CPU 10 at S603 displays the
predefined-screen transition button 81 on the currently dis-
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played screen, and this display processing goes to S604. On
the other hand, when the screen being displayed on the LCD
16 is the predefined screen 50a (S602: Yes), this display
processing goes to S604. According to S602 and S603, the
predefined-screen transition button 81 is displayed only when
the screen being displayed on the LCD 16 is the screen dif-
ferent from the predefined screen 50a and not displayed when
the screen being displayed on the LCD 16 is the predefined
screen S0a.

When the CPU 10 at S604 receives a user input from the
touch panel 17 (S604: Yes), this display processing goes to
S605. On the other hand, when the CPU 10 receives no user
input from the touch panel 17 (8604: No), this display pro-
cessing returns to S604. The CPU 10 at S605 analyzes the
user input. In the present embodiment, the user input which
can be performed during the display of the cyclically-ar-
ranged screen set 50 includes: an instruction for a screen
transition to the screen other than the cyclically-arranged
screen set 50 (e.g., the operation on one of the function
buttons displayed on the display region 61); the operation on
the predefined-screen transition button 81; and an instruction
for one of the other screen transitions in the cyclically-ar-
ranged screen set 50 (e.g., the flick operation or the operation
on the next-screen transition button 73 or 74).

When a result of the analysis of the user input shows that
the user input is the instruction for the screen transition to the
screen other than the cyclically-arranged screen set 50 (e.g.,
the operation on one of the function buttons displayed on the
display region 61) (S606: Yes), this display processing ends.
On the other hand, the result of the analysis of the user input
shows that the user input is not the operation on the pre-
defined-screen transition button 81, that is, the user input is
the flick operation or the operation on the next-screen transi-
tion button 73 or 74 (S607: No), the CPU 10 at S613 stores the
direction of the screen transition (the ascending order or the
descending order) for this operation into the transition direc-
tion memory 11c. At S614, the CPU 10 executes, as a screen
display processing, a processing for displaying a destination
screen in response to the flick operation or the operation on
the next-screen transition button 73 or 74, and the processing
returns to S602.

When the result of the analysis of the user input shows at
S607 that the user input is the operation on the predefined-
screen transition button 81 (S607: Yes), the CPU 10 at S608
executes a transition-direction determination processing for
determining the direction of the screen transition. It is noted
that this transition-direction determination processing will be
explained later in detail with reference to FI1G. 7. The CPU 10
at S609 determines a scroll speed based on the number of
transition screens in the transition direction that has been
determined in the transition-direction determination process-
ing (S608). The scroll speed determined at S609 is a moving
amount (distance) by which the screens displayed on the LCD
16 (i.e., the disappearing screen and the next screen) are
moved per frame. In the present embodiment, a length of time
from the operation on the predefined-screen transition button
81 to the display of the predefined screen 50q is a constant
length of time regardless of the number of transition screens.
Thus, the fewer the number of transition screens, the slower
the scroll speed is. Also, in the present embodiment, the
number of frames displayed per second is fixed (for example,
the number is 20 fps). Thus, the fewer the number of transition
screens, the greater the moving amount of each screen per
frame is.

At S610, the CPU 10, based on the determined scroll speed,
calculates an amount of the movement of the images dis-
played in the current frame to determine contents of a screen



US 9,081,467 B2

11

to be displayed in the next frame. At S611, the CPU 10
executes an LCD display processing for controlling the LCD
16 to display the screen for the next frame based on the
determined display contents. Specifically, in the LCD display
processing (S611), the CPU 10 displays the screen for the
next frame on the LCD 16 by reading required background
images and parts images from the display image memory 114
based on the determined display contents and then creating
image data in the LCD buffer 12a, which image data is rep-
resentative of the screen for the next frame in which the read
images are arranged based on the determined display con-
tents. After S611, when the screen being displayed on the
LCD 16 is not the predefined screen 50a (S612: No), this
display processing returns to S610 at which the screen for the
next frame is created and displayed on the LCD 16. On the
other hand, when the screen being displayed onthe LCD 16 is
the predefined screen 50a (S612: Yes), this display processing
returns to S602.

There will be next explained the transition-direction deter-
mination processing (S608) with reference to FIG. 7. This
transition-direction determination processing begins with
S701 at which the CPU 10 calculates the number of all the
transition screens from the currently displayed screen to the
predefined screen 50q in the ascending order of the screen
numbers and the number thereof in the descending order.
When the transition screens include one or more no-function
registered screens in the ascending order (S702: Yes), the
CPU 10 at S703 calculates the number of the no-function
registered screens (the number of the excluded screens) in the
ascending order, and this determination processing goes to
S704. On the other hand, when the transition screens do not
include any no-function registered screens in the ascending
order (S702: No), this determination processing goes to S704.
When the transition screens include one or more no-function
registered screens in the descending order (S704: Yes), the
CPU 10 at S705 calculates the number of the no-function
registered screens (the number of the excluded screens) in the
descending order, and this determination processing goes to
S706. On the other hand, when the transition screens do not
include any no-function registered screens in the descending
order (S704: No), this determination processing goes to S706.

At S706, the CPU 10 calculates the number of transition
screens (=“the number of all the transition screens”-"the
number of the excluded screens”) in the ascending order and
the number of transition screens in the descending order.
When the calculated number of transition screens in the
ascending order and the calculated number of transition
screens in the descending order are different from each other
(8707: No), the CPU 10 at S708 determines, as the transition
direction, one of the ascending order and the descending
order with a fewer number of transition screens. On the other
hand, when the calculated number of transition screens in the
ascending order and the calculated number of transition
screens in the descending order are equal to each other (S707:
Yes), the CPU 10 at S710 determines, as the transition direc-
tion, a direction that is opposite to the transition direction
stored in the transition direction memory 11c. That is, where
the value stored in the transition direction memory 11c¢ is a
value indicative of the ascending order, the descending order
is determined as the transition direction. On the other hand,
where the value stored in the transition direction memory 11¢
is a value indicative of the descending order, the ascending
order is determined as the transition direction. Following
S708 or S710, the CPU 10 at S709 sets the no-function
registered screen(s) present in the transition direction, such
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that the no-function registered screen(s) do not appear on the
LCD 16 during the scrolling, and this determination process-
ing ends.

In the MFP 1 according to the present embodiment as
described above, when the predefined-screen transition but-
ton 81 is operated, the screens are scrolled from the currently
displayed screen to the predefined screen. Thus, the user can
easily recognize the screen transitions from the currently
displayed screen to the predefined screen, and feelings of
operating the screen can be given to the user. In particular,
when the predefined-screen transition button 81 is operated,
the CPU 10 determines, as the direction of the screen transi-
tion, one of the number of transition screens where the screen
number is switched in the ascending order of the screen
numbers and the number of transition screens where the
screen number is switched in the descending order of the
screen numbers, which one is smaller in the number of tran-
sition screens than the other. Therefore, it is possible to reduce
the number of screens which are viewed by the user during the
scrolling as few as possible, thereby making it possible, when
the predefined-screen transition button 81 is operated, to
reduce the amount of the lowering of the visual screen rec-
ognizability before the predefined screen is displayed. This
allows the user to easily recognize the screen transitions
during the scrolling. Therefore, it is possible to enhance con-
venience to the user when the cyclically-arranged screen set
50 is displayed.

In the MFP 1 according to the present embodiment, the
CPU 10 calculates the number of transition screens by
excluding the number of the no-function registered screens to
determine the transition direction. Thus, the number of tran-
sition screens can be calculated as a smaller value. Also, since
the no-function registered screens are excluded from the
screens to be displayed, the user views the less number of
screens during the scrolling, allowing a slower speed of the
scrolling. Thus, the user can recognize the screen transition
during the scrolling more easily.

In the MFP 1 according to the present embodiment, the
predefined-screen transition button 81 is displayed only when
the screen being displayed on the LCD 16 is the screen dif-
ferent from the predefined screen 50a, and is not displayed on
the predefined screen 50a. That is, the predefined-screen tran-
sition button 81 is configured not to be operable when the
predefined screen 50a is being displayed on the LCD 16.
When the predefined screen 50a is being displayed on the
LCD 16, there is no need for the user to operate the pre-
defined-screen transition button 81 which is the button for
causing the screen transition to the predefined screen 50a.
Therefore, since the predefined-screen transition button 81 is
not displayed on the predefined screen 50a in the present
embodiment, the user can be prevented from performing the
needless operation, which causes an unnecessary load of the
control.

In the MFP 1 according to the present embodiment, when
the calculated number of transition screens in the ascending
order and the calculated number of transition screens in the
descending order are equal to each other (S707: Yes); the CPU
10 at S710 determines, as the transition direction, the direc-
tion that is opposite to the transition direction stored in the
transition direction memory 11c¢. That is, if the positive deci-
sion is obtained at S707, the MFP 1, based on a switching
order responsive to a previous image switch command,
switches or scrolls the images in order in which the images are
returned, thereby giving less discomfort to the user.

In the above-described embodiment, the MFP 1 is one
example of a display apparatus. The LCD 16 is one example
ofadisplay. The flash memory 11 is one example of a storage.
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The predefined-screen transition button 81 is one example of
anoperation unit. The CPU 10 can be considered to include an
image display unit that can execute the processings at S601
and S614. The CPU 10 can also be considered to include a
display switching unit that can execute the processings at
S610-S612 and S614. The CPU 10 can also be considered to
include a command receiving unit that can execute the pro-
cessings at S603, S604, and S605 and for the positive decision
at S607. The CPU 10 can also be considered to include an
image-number obtaining unit that can execute the process-
ings at S701-S706. The CPU 10 can also be considered to
include a switching-order determining unit that can execute
the processings at S708 and S710. The CPU 10 can also be
considered to include a display-data creating unit that can
execute the processing at S610 and S709. The CPU 10 can
also be considered to include a second-command receiving
unit that can execute the processings at S604 and S605 and for
the negative decision at S607. The CPU 10 can also be con-
sidered to include a switching-order storing unit that can
execute the processing at S613.

While the embodiment of the present invention has been
described above, it is to be understood that the invention is not
limited to the details of the illustrated embodiment, but may
be embodied with various changes and modifications, which
may occur to those skilled in the art, without departing from
the spirit and scope of the invention.

For example, while the present invention is applied to the
multifunction device in the form of the MFP 1 in the above-
described embodiment, the present invention is applicable to
any device that is configured to display a plurality of screens
such as the cyclically-arranged screen set 50 which are swit-
chable cyclically in a predetermined display order.

While one of the screens 50a-50e is switched to another in
the above-described embodiment, the present invention is
applicable to a display apparatus configured to display a
plurality of icon images such that these icon images can be
switched cyclically in a predetermined display order. For
example, the MFP 1 may be configured as follows: when the
user operates one button in a state in which some of the icon
images switchable cyclically in the predetermined display
order are being displayed on the LCD 16, the icon images are
scrolled in a transition direction with the fewer number of
transition images such that one icon image being in a selected
state (in an active state) and displayed in a manner different
from that of the other images among the icon images being
displayed is switched to an icon image as the predefined
image.

FIG. 8 is a view for explaining this modification. It is noted
that the same reference numerals as used in the above-de-
scribed embodiment are used to designate the corresponding
elements of this modification, and an explanation of which is
dispensed with. As shown in FIG. 8A, there is a cyclically-
arranged icon set 150 which is constituted by a plurality of
icon images 150a-150/ respectively corresponding to image
numbers 1-8. This cyclically-arranged icon set 150 is con-
tained in a screen 500 displayed on the LCD 16 such that
some of the icon images 1504-150/ are arranged in order of
their respective image numbers. In an example shown in FI1G.
8B, the screen 500 contains five icon images 150¢-150¢ (icon
images respectively having image numbers 3-7) of the cycli-
cally-arranged icon set 150. An icon image located in the
middle of the five icon images 150¢-150g displayed on the
screen 500 (in this example, the icon image 150¢) is auto-
matically changed to the selected state (the active state) and
displayed in a manner different from that of the other icon
images. For example, the icon image in the selected state is
displayed in a different color from that of the other images. In
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the example shown in FIG. 8B, the icon image 150e being in
the selected state is hatched to indicate a difference in the
display manner from the icon images 150¢, 1504, 150/, 150g
each not being in the selected state.

The screen 500 for displaying the cyclically-arranged icon
set 150 contains next-image transition buttons 173, 174. The
next-image transition button 173 is a button which causes an
image transition such that a lefimost icon image as viewed
from the front of the screen 500 is dismissed, the currently-
displayed icon images are moved leftward, and an icon image
whose image number is next larger than a rightmost icon as
viewed from the front of the screen 500 is displayed from the
right side of the screen 500. On the other hand, the next-image
transition button 174 is a button which causes an image tran-
sition such that a rightmost icon image as viewed from the
front of the screen 500 is dismissed, the currently-displayed
icon images are moved rightward, and an icon image whose
image number is next smaller a lefimost icon as viewed as
viewed from the front of the screen 500 is displayed from the
left side of the screen 500. That is, the next-image transition
button 173 is a button for switching the icons of the cyclically-
arranged icon set 150 displayed on the screen 500 in the
ascending order, i.e., in increasing order of the image number
while the next-image transition button 174 is a button for
switching the icons of the cyclically-arranged icon set 150
displayed on the screen 500 in the descending order, i.e., in
decreasing order of the image number.

The screen 500 contains a predefined-image transition but-
ton 181 which has a function similar to that of the predefined-
screen transition button 81 in the above-described embodi-
ment. The predefined-image transition button 181 is a button
which causes image transitions such that an icon image which
is defined as a reference in advance (hereinafter may be
referred to as “predefined image”) is moved to a position at
which the predefined image becomes the selected state (i.e.,
the position in the middle of the plurality of icon images
displayed on the screen 500). In this modification, the pre-
defined-image transition button 181 is one example of the
operation unit. It is noted that the predefined image is one of
the icon images that constitute the cyclically-arranged icon
set 150, and the user can set the predefined image as needed
like the predefined screen in the above-described embodi-
ment. As in the above-described embodiment, providing the
predefined-image transition button 181 allows the user to
command the LCD 16 to display the predefined image in the
selected state with a single operation without a need to repeat
the flick operation or the operation on the next-image transi-
tion button 173 or 174 until the predefined image is displayed.
It is noted that the predefined-image transition button 181 is
preferably not displayed when the icon image being in the
selected state is the predefined image.

When the predefined-image transition button 181 is oper-
ated, the CPU 10 may calculate the number of transition
images from the icon image being in the selected state to the
predefined image in the ascending order and the number of
transition images from the icon image being in the selected
state to the predefined image in the descending order, and then
the icon images may be scrolled in a transition direction with
the fewer number of transition images. The scroll speed may
be calculated according to the number of transition images.
For example, to display each of the icon images of the cycli-
cally-arranged icon set 150 on the screen 500, each icon
image may be moved by the same amount (i.e., the same
distance in the scroll direction) with the operation, e.g., on the
next-image transition button 173 or 174. That is, the scrolling
of'the icon image may be designed such that even where the
icon images of the cyclically-arranged icon set 150 have
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different sizes and/or shapes from one another, such a difter-
ence has no effect on the moving speed. It is noted that the
scroll speed may be calculated, taking into consideration the
size and/or shape of each of the icon images of the cyclically-
arranged icon set 150. The MFP as the above-described modi-
fication may be configured such that the cyclically-arranged
icon set 150 contains one or more shortcut buttons on each of
which the user can register a function. Where the cyclically-
arranged icon set 150 includes any shortcut button on which
no function has been registered in such a configuration, the
number of the images representative of the shortcut buttons
may be excluded from the number of all the transition images
as in the above-described embodiment.

In a case where images corresponding to a plurality of
setting items are arranged so as to be scrollable in a predeter-
mined display order instead of the plurality of icon images
(the cyclically-arranged icon set 150) switchable cyclically in
the predetermined display order as in the above-described
modification, the present invention may be applied to the
switch of such images.

While the length of time from the operation on the pre-
defined-screen transition button 81 to the display of the pre-
defined screen is fixed in the above-described embodiment,
the scroll speed of the screens (i.e., aspeed of the switch of the
screen) may be fixed. As described above, when the pre-
defined-screen transition button 81 is operated, the CPU 10
determines, as the direction of the screen transition, one of the
number of transition screens where the screen is switched in
the ascending order of the screen numbers and the number of
transition screens where the screen is switched in the
descending order of the screen numbers, which one is smaller
in the number of transition screens than the other. In this case,
where the scroll speed is fixed, the fewer the number of
transition screens, the shorter the length of time from the
operation on the predefined-screen transition button 81 to the
display of the predefined screen can be made.

In the above-described embodiment, the number of all the
transition screens is the number which is obtained by adding
the number of the predefined screen to the number of screens
between the currently displayed screen and the predefined
screen, that is, the currently displayed screen is not consid-
ered for the counting of the number of all the transition
screens. Instead of this configuration, the number of all the
transition screens may be the number of the screens between
the currently displayed screen and the predefined screen with-
out considering the currently displayed screen and the pre-
defined screen. In another modification, the number of all the
transition screens may be the number which is obtained by
adding the number of the currently displayed screen to the
number of the screens between the currently displayed screen
and the predefined screen, that is, the predefined screen is not
considered for the counting of the number of all the transition
screens. In another modification, the number of all the tran-
sition screens may be the number which is obtained by adding
the number of the currently displayed screen and the number
of'the predefined screen to the number of the screens between
the currently displayed screen and the predefined screen. That
is, the number of all the transition screens only needs to be the
number of screens that are present in a predetermined range
from the currently displayed screen to the predefined screen.

While the number of transition screens is calculated by
excluding the number of the no-function registered screens in
the above-described embodiment, the number of transition
screens may be calculated without excluding the no-function
registered screens. That is, the calculation may be made using
the number of all the transition screens as the number of
transition screens.
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While the number of all the transition screens is calculated
for each of the ascending order and the descending order in
the above-described embodiment, the CPU 10 may calculate
the number of all the transition screens in only one of the
ascending order and the descending order. For the number of
all the transition screens in the other of the ascending order
and the descending order, there may be used a value which is
obtained by subtracting the number of all the transition
screens calculated for one of the ascending order and the
descending order from the number of all the screens consti-
tuting the cyclically-arranged screen set 50, which number of
all the screens is predefined without calculation as five in the
above-described embodiment.

While the transition direction is determined based on the
number of transition images in the above-described embodi-
ment, the CPU 10 may calculate a distance which is obtained
by multiplying the number of transition images by a width of
the display region of the LCD 16 in the scroll direction, to
determine the transition direction based on the calculated
distance.

While the number of the frames displayed per second is
fixed, and the scroll speed (the moving speed of the screen) is
calculated as the moving amount of each screen per frame in
the above-described embodiment, the scroll speed may be
calculated as the number of the frames displayed per second,
with the moving amount of each screen per frame being fixed.
In this configuration, the fewer the number of transition
screens, the fewer the number of the frames displayed per
second becomes. For example, where the number of transi-
tion screens is three, the number of the frames displayed per
second can be made 12 {ps, and where the number of transi-
tion screens is five, the number of the frames displayed per
second can be made 20 fps.

While the predefined-screen transition button 81 is dis-
played on the LCD 16 and operated by the user using the
touch panel 17 in the above-described embodiment, the pre-
defined-screen transition button 81 may be a hard button
provided on the MFP 1. In such a configuration, the MFP 1 is
configured, for example, such that the CPU 10 enables a
receipt of an operation on the hard button where the screen
different from the predefined screen is displayed, and the
CPU 10 disables the receipt of the operation on the hard
button where the predefined screen is displayed. Alterna-
tively, the predefined-screen transition button 81 may be a
button of an electrostatic sensor type provided on a housing of
the MFP 1. In such a configuration, if the negative decision is
obtained at S602, the CPU 10 at S603 may enable a receipt of
an operation on the button and control the button to illuminate
for allowing the user to recognize it. On the other hand, if the
positive decision is obtained at S602, the CPU at S603 may
disable the receipt of the operation on the hard button and
control the button not to illuminate.

While the number of screens constituting the cyclically-
arranged screen set 50 is fixed in the above-described
embodiment, the MFP 1 may be configured such that the user
can add one or more screens, e.g., the function screens, as
needed. Also, the MFP 1 may be configured such that the user
can reduce one or more screens, e.g., the function screens, as
needed to reduce the number of screens constituting the cycli-
cally-arranged screen set 50.

While each of the screens 50a-50e of the cyclically-ar-
ranged screen set 50 is switched cyclically in the predeter-
mined display order in the above-described embodiment, the
screen displayed on the LCD 16 may be switched from the
currently displayed screen directly to the predefined screen
50a when the command for displaying the cyclically-ar-
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ranged screen set 50 is inputted in the state in which the screen
that is not included in the cyclically-arranged screen set 50 is
displayed.

While the predefined screen can be set by the predeter-
mined operation in the above-described embodiment, the
MFP 1 may be configured such that the CPU 10 counts the
number of operations on each of the screens 50a-50e of the
cyclically-arranged screen set 50, and one of the screens
50a-50e with the largest number of operations is automati-
cally set as the predefined screen at a predetermined timing. It
is noted that the predetermined timing includes: a timing
when the user operates a predetermined button; each timing
when the cyclically-arranged-screen-set display processing
in FIG. 6 is started; and a timing when the MFP 1 is turned on.
Also, in the configuration in which the predefined screen can
be set by the predetermined operation, the MFP 1 may be
configured such that each no-function registered screen is
automatically inhibited from being set as the predefined
screen.

While the display region 61 and the display region 62 are
both displayed when each of the screens 50a-50¢ is scrolled in
the above-described embodiment, the CPU 10 may scroll
only the contents of the display region 62 on which the dif-
ferent images for each of the screens 50a-50¢ are displayed.
In this scrolling, images displayed on the display region 61
such as function buttons and images indicating a status of the
MEFP 1 are not scrolled and fixed. It is noted that the images
indicating the status of the MFP 1 include an image that
represents a remaining amount of ink used for the printer 19.

In the above-described embodiment, when the predefined-
screen transition button 81 is operated, the screen is switched
from the currently displayed screen to the predefined screen
without stopping the scrolling. Nevertheless, when the user
performs a predetermined operation, e.g., the touch on the
screen, during the scrolling caused by the operation on the
predefined-screen transition button 81, the CPU 10 may stop
the scrolling and display the screen different from the pre-
defined screen. In this case, the CPU 10 displays the screen
that is located at the touched position, for example. Alterna-
tively, when two screens, i.e., the disappearing screen and the
next screen, are being displayed, the CPU 10 may display one
of the two screens which has a larger display area. Since the
MFP 1 determines the direction of the screen transition such
that the number of the screen transitions during the scrolling
is as few as possible, the user can easily recognize the screen
transitions during the scrolling. Thus, the configuration men-
tioned above is preferably employed for the MFP 1.

In the above-described embodiment, the CPU 10 sequen-
tially displays the display data in which the screens are moved
by the moving amounts related to the scroll speed during the
scrolling. Nevertheless, the CPU 10 may sequentially switch
the screen from the currently displayed screen to the pre-
defined screen on a screen-by-screen basis in the determined
transition direction (i.e., the ascending order or the descend-
ing order). That is, when scrolling the screen from the screen
50c¢ to the predefined screen 50q, for example, the CPU 10
may display the screen 5056 after the screen 50c¢ without
displaying a part of the screen 50c¢ and a part of the screen 505
at the same time.

What is claimed is:

1. A display apparatus, comprising:

a display having a display screen;

a storage configured to store order information representa-
tive of a relative display order among a plurality of
images to be displayed on the display screen; and

a processor that, when executing instructions, causes the
display apparatus to function as:
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an image display unit configured to display a certain
image of the plurality of images at a specific display
area on the display screen;

a first command receiving unit configured to receive an
ascending-order switch command which causes the
image display unit to switch an image to be displayed
at the specific area in an ascending order, the ascend-
ing order being an order from a first image toward a
last image in the relative display order and is an order
in which an image to be displayed following the last
image in the relative display order is the first image;

a first display switching unit configured to switch an
image to be displayed at the specific area in the
ascending order in response to receiving the ascend-
ing-order switch command;

a second command receiving unit configured to receive
a descending-order switch command which causes
the image display unit to switch the image to be dis-
played at the specific area in a descending order, the
descending order being an order from the last image
toward the first image in the relative display order and
is an order in which an image to be displayed follow-
ing the first image in the relative display order is the
last image;

a second display switching unit configured to switch the
image to be displayed at the specific area in the
descending order in response to receiving the
descending order switch command;

a third command receiving unit configured, when the
certain image of the plurality of images is being dis-
played at the specific display area on the display by
the image display unit, to receive a predefined-image
display command which causes the image display
unit to display a predefined one of the plurality of
images at the specific display area on the display
screen as a predefined image;

a switching-order determining unit configured to com-
pare the number of images present within a range
from the certain image being displayed at the specific
area of the display screen to the predefined image in
the ascending order and the number of images present
within the range from the certain image to the pre-
defined image in the descending order and to deter-
mine (a) the ascending order as a switching order of
the images, when the number of images present
within a range from the certain image being displayed
at the specific area of the display screen to the pre-
defined image in the ascending order is fewer than the
number of images present within a range from the
certain image to the predefined image in a descending
order, or (b) the descending order as the switching
order, when the number of images present within the
range from the certain image to the predefined image
in the descending order is fewer than the number of
images present within the range from the certain
image to the predefined image in the ascending order,
inresponse to receiving the predefined-image display
command; and,

a third display switching unit configured to display at
least a part of at least one image present within the
range from the certain image to the predefined image
in the switching order determined by the switching-
order determining unit and to display the predefined
image at the specified display area on the display
screen by switching the image to be displayed at the
specific display area on the display screen.
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2. The display apparatus according to claim 1, wherein the
third command receiving unit is configured to allow the
reception of the predefined-image display command in a case
where the certain image is being displayed at the specific
display area on the display screen by the image display unit,
and the predefined image is not being displayed at the specific
display area of the display screen.

3. The display apparatus according to claim 1,

wherein the processor that, when executing the instruc-

tions, causes the display apparatus to function as an
operation unit operable to output the predefined-image
display command, and

wherein the third command receiving unit is configured to

allow the operation of the operation unit in a case where
the certain image is being displayed on the display
screen by the image display unit, and the predefined
image is not being displayed at the specific display area
of'the display screen.

4. The display apparatus according to claim 1, wherein the
third display switching unit is configured, when the pre-
defined-image display command is received by the third com-
mand receiving unit, to switch the image to be displayed on
the display screen by moving the image in the switching order
determined by the switching-order determining unit at such a
speed that a length of time required from the reception to the
display of the predefined image on the display screen
becomes a specific length of time.

5. The display apparatus according to claim 1,

wherein the processor that, when executing the instruc-

tions, causes the display apparatus to function as a dis-
play-data creating unit configured, when the predefined-
image display command is received by the third
command receiving unit, to create display data to dis-
play at least one image at the specific display area on the
display screen, before the predefined image is displayed,
while moving the at least one image by specific moving
amounts in the switching order determined by the
switching-order determining unit, and

wherein the third display switching unit is configured,

when the predefined-image display command is
received by the third command receiving unit, to switch
the image to be displayed on the display screen by
sequentially displaying the at least one image at the
specific display area on the display screen based on the
display data created by the display-data creating unit.

6. The display apparatus according to claim 5, wherein,
when the predefined-image display command is received by
the third command receiving unit, the specific moving
amount is calculated such that a length of time required from
the reception to the display of the predefined image on the
display screen becomes a specific length of time.

7. The display apparatus according to claim 1,

wherein the image display unit is configured to display one

of a plurality of screens as the certain image to be dis-
played on the display screen as the specific display area
on the display screen, and

wherein, when the one of the plurality of screens is being

displayed on the display screen by the image display
unit, and the third command receiving unit has received,
as the predefined-image display command, a command
for displaying on the display screen a predefined one of
the plurality of screens which is predefined as a pre-
defined screen, the third display switching unit displays
the predefined screen on the display screen by switching
a screen to be displayed on the display screen in the
switching order determined by the switching-order
determining unit.
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8. The display apparatus according to claim 7,

wherein the plurality of screens include at least a function
screen capable of containing at least one function image
therein that is for commanding a predefined function,
and

wherein, when the predefined-image display command is
received by the third command receiving unit in a case
where a function screen not containing the at least one
function image therein is present within a range from the
one of a plurality of screens being displayed on the
display screen to the predefined screen the number that
is obtained by subtracting the number of the function
screens each not containing the at least one function
image therein from the number of the screens present
within the range from the one of the plurality of screens
to the predefined screen in the ascending order is deter-
mined as the number of images in the ascending order,
and the number that is obtained by subtracting the num-
ber of the function screens each not containing the at
least one function image therein from the number of the
screens present within the range from the one of the
plurality of screens to the predefined screen in the
descending order is determined as the number of images
in the descending order.

9. The display apparatus according to claim 8,

wherein the processor that when executing the instructions,
causes the display apparatus to function as a display-
data creating unit configured, when the predefined-im-
age display command is received by the third command
receiving unit, to create display data to display at least
one screen that does not include the function screen not
containing the function image is displayed on the dis-
play screen, before the predefined screen is displayed,
while moving the at least one screen by specific moving
amounts in the switching order determined by the
switching-order determining unit, and

wherein the third display switching unit is configured,
when the predefined-image display command is
received by the third command receiving unit, to switch
the screen to be displayed on the display screen by
sequentially displaying the at least one screen on the
display based on the display data created by the display-
data creating unit.

10. The display apparatus according to claim 1,

wherein the processor that when executing the instructions,
causes the display apparatus to function as:

a switching-order storing unit configured, when one of the
ascending-order switch command and the descending-
order switch command is received by one of the first
command receiving unit and the third command receiv-
ing unit, to store a switching order of the images based
on the received switch command, into the storage,

wherein the switching-order determining unit is config-
ured, in a case where the number of images present
within the range in the ascending order is equal to the
number of images within the range in the descending
order, to determine a switching order that is reverse to
the received switching order stored by the switching-
order storing unit, as the switching order based on the
predefined-image display command.

11. The display apparatus according to claim 1,

wherein the image display unit is configured to display the
certain image of a plurality of images at the specific
display area and the other images of the plurality of
images on the display screen as the image to be dis-
played on the display screen, such that the certain image
of the plurality of images being displayed at the specific
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display area on the display screen is displayed in a dif-

ferent manner from that of the other images of the plu-

rality of images being displayed on the display screen,
and,

wherein the switching-order determining unit is config-

ured, based on the fewer number of images present
within the range from the certain image being displayed
at the specific display area on the display screen in the
different manner to the predefined image in one order
than in the other order of the ascending order and the
descending order to determine the one order of the
ascending order and the descending order as the switch-
ing order of the images in response to receiving the
predefined-image display command.

12. A non-transitory storage medium storing a program
executed by a computer of a display apparatus comprising a
display having a display screen and a storage configured to
store order information representative of a relative display
order among a plurality of images to be displayed on the
display screen, the program designed to have the computer
function as:

an image display unit configured to display a certain image

of'the plurality of images at a specific display area on the

display screen;

a first display switching unit configured, when the at
least one image of the plurality of images is being
displayed at a specific display area on the display
screen by the image display unit;

a first command receiving unit configured to receive an
ascending-order switch command which causes the
image display unit to switch an image to be displayed
at the specific area in an ascending order, the ascend-
ing order being an order from a first image toward a
last image in the relative display order and is an order
in which an image to be displayed following the last
image in the relative display order is the first image;

a first display switching unit configured to switch an
image to be displayed at the specific area in the
ascending order in response to receiving the ascend-
ing-order switch command;

a second command receiving unit configured to receive
a descending-order switch command which causes
the image display unit to switch the image to be dis-
played at the specific area in a descending order, the
descending order being an order from the last image
toward the first image in the relative display order and
is an order in which an image to be displayed follow-
ing the first image in the relative display order is the
last image;

a second display switching unit configured to switch the
image to be displayed at the specific area in the
descending order in response to receiving the
descending order switch command;

a third command receiving unit configured, when the
certain image of the plurality of images is being dis-
played at the specific display area on the display
screen by the image display unit, to receive a pre-
defined-image display command which causes the
image display unit to display a predefined one of the
plurality of images at the specific display area on the
display screen as a predefined image;

a switching-order determining unit configured to com-
pare the number of images present within a range
from the certain image being displayed at the specific
area of the display screen to the predefined image in
the ascending order and the number of images present
within the range from the certain image to the pre-

10

15

20

25

30

35

40

45

50

55

60

65

22

defined image in the descending order and to deter-
mine (a) the ascending order as a switching order of
the images, when the number of images present
within a range from the certain image being displayed
at the specific area of the display screen to the pre-
defined image in the ascending order is fewer than the
number of images present within a range from the
certain image to the predefined image in a descending
order, or (b) the descending order as the switching
order, when the number of images present within the
range from the certain image to the predefined image
in the descending order is fewer than the number of
images present within the range from the certain
image to the predefined image in the ascending order,
inresponse to receiving the predefined-image display
command; and,

a third display switching unit configured to display at
least a part of at least one image present within the
range from the certain image to the predefined image
in the switching order determined by the switching-
order determining unit and to display the predefined
image at the specific display area on the display
screen by switching the image to be displayed at the
specific display area on the display screen.

13. The display apparatus according to claim 1, wherein the
certain image of the plurality of images is displayed at the
specific display area on the display screen and at least two, not
including the certain image, of the plurality of images are
displayed on the display screen except the specific display
area, and

wherein a position of the specific display area is a center of

display areas at which the plurality of images are respec-

tively displayed.

14. The display apparatus according to claim 1, wherein the
processor that, when executing the instructions, causes the
display apparatus to function as an image-number obtaining
unit configured, when the predefined-image display com-
mand is received by the third command receiving unit, to
obtain the number of images present within the range from the
image being displayed on the display screen to the predefined
image in the ascending order and the number of images
present within the range from the image being displayed on
the display screen to the predefined image in the descending
order,

wherein the switching-order determining unit is config-

ured, based on the fewer number of images present
within the range from the certain image being displayed
at the specific area of the display screen to the predefined
image in one order than in the other order of the ascend-
ing order and the descending order obtained by the
image-number obtaining unit, to determine the one
order of the ascending order and the descending order as
the switching order of the images.

15. The display apparatus according to claim 1, wherein the
image display unit is configured to display a command receiv-
ing image as the third command receiving unit on the display
screen, and

wherein the image display unit is configured to concur-

rently display the command receiving image and the

certain image on the display screen and configured not to
concurrently display the command receiving image and
the predefined image on the display screen.

16. The non-transitory storage medium according to claim
12, wherein the third command receiving unit is configured to
allow the reception of the predefined-image display com-
mand in a case where the certain image is being displayed at
the specific display area on the display screen by the image



US 9,081,467 B2

23

display unit, and the predefined image is not being displayed
at the specific display area of the display screen.

17. The non-transitory storage medium according to claim
12, wherein the display switching unit is configured, when the
predefined-image display command is received by the third
command receiving unit, to switch the image to be displayed
on the display screen by moving the image in the switching
order determined by the switching-order determining unit at
such a speed that a length of time required from the reception
to the display of the predefined image on the display screen
becomes a specific length of time.

18. The non-transitory storage medium according to claim
12, wherein the program is designed to cause the computer to
function as a display-data creating unit configured, when the
predefined-image display command is received by the third
command receiving unit, to create display data to display at
least one image at the specific display area on the display
screen, before the predefined image is displayed, while mov-
ing the at least one image by specific moving amounts in the
switching order determined by the switching-order determin-
ing unit, and

wherein the display switching unit is configured, when the

predefined-image display command is received by the
third command receiving unit, to switch the image to be
displayed on the display screen by sequentially display-
ing the at least one image at the specific display area on
the display screen based on the display data created by
the display-data creating unit.

19. The non-transitory storage medium according to claim
12, wherein the image display unit is configured to display the
certain image of a plurality of images at the specific display
area and the other images of the plurality of images on the
display screen as the image to be displayed on the display
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screen, such that the certain image of the plurality of images
being displayed at the specific display area on the display
screenis displayed in a different manner from that of the other
images of the plurality of images being displayed on the
display screen, and

wherein the switching-order determining unit is config-

ured, based on the fewer number of images present
within the range from the certain image being displayed
at the specific display area on the display screen in the
different manner to the predefined image in one order
than in the other order of the ascending order and the
descending order, to determine the one order of the
ascending order and the descending order as the switch-
ing order of the images in response to receiving the
predefined-image display command.

20. The non-transitory storage medium according to claim
12, wherein the certain image of the plurality of images is
displayed at the specific display area on the display screen and
atleast two, not including the certain image, of the plurality of
images are displayed on the display screen except the specific
display area, and wherein a position of the specific display
area is a center of display areas at which the plurality of
images are displayed.

21. The non-transitory storage medium according to claim
12, wherein the image display unit is configured to display a
command receiving image as the third command receiving
unit on the display screen, and

wherein the image display unit is configured to concur-

rently display the command receiving image and the
certain image on the display screen and configured not to
concurrently display the command receiving image and
the predefined image on the display screen.
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